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Heat exchfingcr providingr even distribution - has counterfiovv tube 
coils and distributio!! plates with spray holes in shRii in front of each 
coil Ig*'' 
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A sheil (10) of the heat exchanger has an ialot (31) and outlet (12) for a 
medium (Ml) and a coil tube (14) with parallel legs and turns opposite 
adjacent shell walls. An inlet (J 6) and outlet (17) are pravided for a 
second medium (M2). exchanging heat with the first in counterflow, 
A distribution plate (18) is provided with spray holes, being of 
.dimensions corresponding to the internal cross section of the shell. 
: ■ The plate is parallel to the coil legs, positioned in front of each leg 
"w.r.t. the flow direction of the first medium flow. The plates have the 
spray holes selected pref. so that jets emerging and diverging 
toward the coil leg encounters the jets from adjacent spray holes 
approx. in the boundary surface plane of the facing coil leg. 

USE - Heat exchanger providing even hea.t distribution. (I2pp 
Dwg. No. 1/6) 
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@ Heat exchanger. 

@ A heat exchanger comprises a shell <10) with an inlet (11) 
and an outlet 02) for a first medium (Ml), and at least one 
tube coil (14) disposed in the shell (10) and having straight, 
substantially parallel coil legs (14'), and an inlet (16) and an 
outlet (17) for a second medium (M2) for exchanging heat 
with the first medium (Ml ). Distribution plates (18) with spray 
holes (19) are provided in the shell (10) in front of each coil 
leg (14') at a distance from the centre axis thereof which is 
not more than about 10 times the diameter of the spray holes. 
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HEAT EXCHANGER 

The present invention relates to a heat exchanger 
comprising a shell with an inlet and an outlet for 
a first medium, and at least one tube coil having 
substantially straight parallel coil legs and turns 
5 adjacent opposite shell walls, rand an inlet and an 
outlet for a second medium for exchanging heat with 
said first medium. 

A common problem encountered in most types of 
heat exchangers is that an uneven heat distribution 

10 often occurs. Such an uneven heat distribution may 
be regarded as a kind of by-pass where the heat ex- 
change surfaces are not optimally used. The object 
of this invention is to provide a ..heat exchanger where 
the risk pf such an uneven hieajt distribution is obviated 

15 or, at any . rate, considerably reduc?<ed. Another object 
of the invention is to arrange'-the heat exchange sur- 
faces in a manner to considerably improve the exchange 
of heat. 

Apeording to the inventijqri;, ."these objects are 
20 achieved in that. a distribution plate provided with 
spray holes and having a, dimension corresponding to 
the internal cross-sectional area of the shell parallel 
to the coil legs is disposed in front of each coil 
leg as counted in the direction of flow of said first 
25 medium. 

Suitably, a plurality of tube coils are connected 
in parallel and arranged in the shell with the coil 
legs disposed parallel to and adjacent each other, 
the tube, coils consisting of oval tubes placed with 
30 the larger cross-sectional dimension paral lei to the 
direction of flow of said first medium. 

The invention will, be described in more detail 
hereinbelow with reference to the accompanying draw- 
ings which schematically illustrate embodiments of 
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the invention. Fig. 1 is a side view partly in sec- 
tion of a simple design of a heat exchanger according 
to the invention. Fig. 2 is a sectional view of a 
portion of the heat exchanger shell and a tube coil 
5 mounted therein. Fig. 3 is a sectional view from above 
of a modified embodiment of the heat exchanger according 
to the invention with a plurality of heating coils 
connected in parallel. Fig. 4 illustrates a portion 
of a vertical section along the line IV-IV in Fig. 3. 

10 Fig. 5 illustrates another embodiment of the heat 
exchanger according to the invention, and Fig. 6, 
on a larger scale, shows the medium flow through the 
heat exchanger. 

Fig. 1 illustrates an embodiment of the invention 

15 comprising an elongate shell 10 in the form of a box 
with planar flat sides, undulatory side walls and 
rectangular cross-section. The box is closed at the 
top by an inlet pipe for a medium Ml and at the bottom 
by an outlet pipe 12 for said medium. A suspension 

20 plate 22 is connected to the inlet pipe 11 and a si- 
milar plate 23 is connected to the outlet pipe 12. 
By means of these plates, the heat exchanger can be 
fixed e.g. on a wall or a frame structure. On its 
side facing the interior of the shell, the inlet pipe 

25 11 has openings 13 with a relatively large diameter. 
The medium Ml is supplied through the pipe 11 and 
from there passes into the shell 10 through the openings 
13, as illustrated by arrows. In its surface facing 
the interior of the shell 10, the pipe 12 has cor- 

30 responding openings and the medium leaves through 

the outer pipe 12 as indicated by an arrow. The inlet 
pipe 11 and the outlet pipe 12 have a narrower section 
at their right-hand ends. To these narrower ends it 
is possible to connect e.g. a thermostat or a venting 

35 device or, at the bottom, a drain valve. 

A tube coil 14 is anchored to the shell 10. This 
tube coil consists of a serpentine tube, for instance 
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a copper tube provided with gills. As appears, the 
tube coil has straight legs 14' which are interconnected 
by means of turns 14". The coil legs interconnected 
by one and the same turn slightly converge in a di- 
5 rection away from the turn, as illustrated in the 
Figure, but may also extend in parallel, as shown 
e.g. in Fig. 5. The coil legs may also be sinusoidal, 
in which case the general directions are parallel. 
The turns 14" are disposed in the bulging portions 15 

10 of the undulatory walls. To provide for said conver- 
gence of the coil legs, the portions 15 are slightly 
offset with respect to each other. A second medium 
M2 is supplied to the coil through an inlet 16 and 
leaves the coil through an outlet 17, as illustrated 

15 by arrows. As appears, the coil tube has a considerably 
smaller diameter than the connections 16, 17 which, 
for this reason, are provided with a reducing portion. 
The heat exchanger now described operates according 
to the counterflow principle. 

20 Upstream of each coil leg 14*, as counted in 

the direction of flow of the medium Ml through the 
shell 10, there is mounted a distribution plate 18. 
According to Fig. 1, the plates 18 are fixed alternat- 
ingly in the two opposite undulatory side walls of 

25 the shell on the inside of the wave troughs there- 
of and extend across the shell 10 up to the turns 
of the tube coil where they are designed with a recess 
or a hole through which the turn extends. The distribu- 
tion plates are so dimensioned that they fill substan- 

30 tially the entire cross-sectional area of the shell, 
as illustrated in Fig. 3, which illustrates a method 
of anchoring the plates to the shell by means of lugs 
20 extending into openings in the shell. As also shown 
in Fig. 3, the plates are provided with a large number 

35 of spray holes 19 which may be circular, as is illustrat- 
ed, oblong or have any other suitable cross-sectional 
shape. Of decisive importance in this context is the 
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distance between the plates and a transverse plane 
along the centre line of the coil legs, said distance 
suitably being about 10 times smaller than the diameter 
of the spray holes. 
5 The heat exchanger described above operates in 

the following manner. 

Conduits for the two media Ml and M2 between 
which heat exchange should take place are connected 
to the inlet pipe 11 and outlet pipe 12 and the inlet 

10 pipe 16 and outlet pipe 17, respectively. The medium 
M2 thus flows through the tube 14 while the medium 
Ml flows through the pipe 11 into the shell through 
the openings 13 and is evenly distributed across the 
width of the shell 10, as illustrated in Fig. 1. When 

15 the medium Ml has emerged from the openings 13, it 
encounters the first distribution plate 18 with the 
spray holes 19. The medium emerges from the spray 
holes 19 as a downwardly diverging jet and, because 
of the location of the distribution plate at a distance 

20 from the centre line of the coil legs which is not more 
than about 10 times the diameter of the spray holes, 
the medium will "enclose" the coil leg in an extremely 
advantageous manner, which optimizes the heat exchange. 
The spacing between the spray holes 19 in the plates 

25 18 is such that the medium jets emerging from the 

spray holes will interfere with or contact each other 
in the upper boundary plane of the coil legs. When 
the medium Ml has passed the first coil leg, it encoun- 
ters the next distribution plate 18 which is designed 

30 and positioned in the same manner as the first plate 
for distributing the medium over the subjacent coil 
leg, and so forth. In Fig. 1, twelve coil legs with 
distribution plates are provided, one rov; of spray 
holes 19 being disposed over each coil leg 14'. 

35 The heat exchanger in Fig. 1 has but one tube 

14, which is often sufficient, but where larger capa- 
cities are desired, a plurality of tubes, as illu- 
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strated in Figs, 3 and 4, are preferably connected 
in parallel. These tubes are disposed with the coil 
legs parallel and adjacent each other and, as in the 
foregoing embodiment, distribution plates with spray 
5 holes 19 in a number of rows corresponding to the 
number of tubes {Fig. 3) are disposed over the coil 
legs. The plates 18 are fixed in the shell 10 by means 
of rectangular lugs 20 projecting from the edges of 
the long sides and mounted in mating openings in the 

10 flat sides of the shell 10. The lugs 20 can be sealed 
in the holes in any suitable manner, e.g. by soldering, 
gluing or welding. Because of the gills, sufficient 
space will be obtained between adjacent tubes connected 
in parallel for allowing the flowing medium Ml to 

15 pass through. 

The flow of the medium Ml through a heat exchanger 
with several parallel tubes 14 is illustrated in more 
detail in Fig. 6. 

In the two preceding embodiments, the plates 

20 18 are tightly connected to the flat sides of the 

shell and al ternatingly extend up to either side wall, 
as previously described. According to Fig. 3, the 
plates extend up to a point at a certain distance 
from the inner sides of the turns of the tube coil. 

25 The idea of such a construction is as follows. When 
the tube 14 expands upon heating, the outer sides 
of the turns 14" will be tightly pressed against the 
inner sides of the bulging portions 15 throughout 
a predetermined distance. As a result, the part of 

30 the medium Ml which is flowing down along the portions 
15 will be prevented from descending further at this 
point of contact and said part of the medium Ml will 
instead be forced sideways to pass around the tube 
and descend through the gap between the end of the 

35 plate 18 and the inner sides of the turns. This passage 
of liquid around the turns is acceptable and even 
desirable in many cases. It may however also be de- 
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sirable to completely separate the coil legs 14' from 
each other by means of the plates 18. As shown in 
Fig. 5, this may be achieved in that the tube coil 
14 adjacent its turns passes through the shell 10 
5 with the turns 14" on the outside of the shell. In 
this manner, the plates 18 can be sealingly connected 
to the inner side of the shell 10 throughout their 
entire circumference. Although not shown in Fig. 5, 
an outer shell is of course disposed around the shell 
10 10. 
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CLAIMS 

1. Heat exchanger comprising a shell (10) with an 
inlet (11) and an outlet (12) for a first medium (Ml), and 
at least one tube coil (14) having substantially parallel 
coil legs (14*) and turns (14") adjacent opposite shell 
walls, and an inlet (16) and an outlet (17) for a second 
medium (M2) for exchanging heat with said first medium 
(Ml), characterized in that a distribution 
plate (18) provided with spray holes (19) and having a 
dimension corresponding to the internal cross-sectional 
area of the shell (10) parallel to said coil legs (14') 

is disposed in front of each coil leg (14') as counted 
in the direction of flow of said first medium (Ml). 

2. Heat exchanger as claimed in claim 1, cha- 
racterized in that the distribution plates 
(18) are disposed in front of the centre axis of each 
coil leg (14') at a distance therefrom which is not 
more than about 10 times the diameter of the spray 
holes . 

3. Heat exchanger as claimed in claim 1 or 2, 
characterized in that the spacings be- 
tween the spray holes (19) of the distribution plates 
(18) are so selected that the jet of medium emerging 
from each spray hole (19) and diverging towards the 
coil leg (14') will encounter the jets from adjacent 
spray holes (19) approximately in the plane of the 
boundary surface of the coil leg (14') facing the 
spray holes. 

4. Heat exchanger as claimed in claim 1, 2 or 3, 
characterized in that a plurality of 
tube coils (14) are connected in parallel and arranged 
in the shell with the coil legs (14*) disposed parallel 
to and adjacent each other. 

5. Heat exchanger as claimed in claim 1, 2, 3 or 4 , 
characterized in that the turns (14") of 
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the tube coil or tube coils (14) are arranged on the 
outside (Fig. 5) of the shell walls. 

6, Heat exchanger as claimed in any one of the 
preceding claims, characterized in that 
the tube coil or tube coils (14) consist of oval, 
gilled tubes with their larger cross-sectional dimen- 
sion disposed parallel to the direction of flow of 
said first medium (Ml). 
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